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DETAILED ACTION 
Examiner's Note 

Examiner acl^nowledges the amendment of claim 1 and the cancellation of 
claims 2. Claims 15-38 have been withdrawn. Claims 1, 3- 14 & 39 are 
presently examined. Examiner confirms no new matter has been added. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary sl<ill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

1. Claims 1, 3 - 12 & 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Xia et al. (J. Am. Chem. Soc. 2001, 123, 771 - 772), in 
view of Reculusa et al. {Ciiem. Mater. 2002, 14, 2354 - 2359). 

APPLICANT'S INVENTION (drawing taken from Applicant's Remarks, pg 14, 
dated July 16, 2009) 



Outer sytfac© of th® oi^anic ?iodyl® 



Outer surface of the inorgsntc: p^rt 
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PRIOR ART (Xia et al., Figures 2c and 3; wherein PS is a polystyrene organic 
nodule and S/O2 is the inorganic part of the particle) 



In regard to claims 1 , 3, 10 & 14, Xia et al. disclose an asymmetric dimer 
comprising spherical silica and spherical polystyrene (Figure 2, pg 772, left 
column of text). 

Xia et al. disclose part sizes greater than 1 micron, which is larger than the 
size of the entire particle claimed by Applicant. However, Xia et al. teach the size 
of the polymer beads can be changed and the overall scale can be much smaller 
than the examples given (pg 772, last paragraph). 

Reculusa et al. also disclose particles for use in paints, gas-liquid 
chromatography and catalyst supports (pg 2354, right column, last 3 lines of last 
paragraph) consisting of 2 parts: spherical silica particles and spherical 
polystyrene nodules (pg 2354, second column first paragraph). The silica 
(inorganic) part of the particles disclosed by Reculusa et al. have an approximate 
diameter of 500 nm (Pg 2356, right columns, first paragraph) and each 
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polystyrene nodule has a diameter of 200 nm (pg 2357, right column, bottom of 
the third paragraph). 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time of the invention to adjust the size of the polystyrene beads and silica 
colloids in the asymmetric dimers disclosed by Xia et al. to optimize the particles 
size according to the intended use, as Reculusa et al. teach there are a wide 
variety of uses for particles consisting of silica carriers and polystyrene nodules. 

In addition, Xia et al. joined the polystyrene nodule and silica colloid by the 
application of heat alone, thus failing to teach a coupling agent between silica 
colloids and polystyrene beads in the asymmetric dimer of their invention. 

However, Reculusa et al. disclose the silica surface can be modified to 
allow anchoring of the polymers. In the past, this was achieved by grafting 
alkoxysilane to the silica surface (pg 2355, Col. 1, Lines 14 - 18). Examiner 
considers alkoxysilane modification on the silica surface to be a "coupling agent" 
(claims 1 , 5 & 6). Reculusa et al. also describe the method of joining silica with 
polystyrene via a silane coupling agent, as previously taught by Tissot et al. (Pg 
2354, Col. 2, Lines 4 - 5). Reculusa et al. adsorbed hydrophilic PEG 
methacrylate macromonomer, an inititator and a surfactant as the coupling 
agents of choice, in addition to heat, for joining the polystyrene nodules to the 
silica colloid (Pg. 2355, Col. 2, last paragraph; Pg 2357, Col. 2, 2"^^ full paragraph 
& Fig. 4). This method results in a strong attachment of polystyrene nodules of 
200 nm diameter to the silica surface (Pg 2357, Col. 2, 3"^^^ full paragraph). 
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Reculusa et al. further teach the presence of macromonomer is a vital 
component to forming the smaller polystyrene nodules desired (Pg. 2358, Col. 1). 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time of the invention to form a strong attachment between polystyrene 
nodules and silica colloids by modifying the method disclosed by Xia et al. with 
the addition of coupling agents, such as PEG methacrylate macrononomer. 
Reculusa et al. teach the presence of the PEG methacrylate macromonomer is a 
vital component for obtaining the desired nanometer sized polystyrene particles. 



In regard to claim 4, as discussed above for claims 1 and 3, Xia et al. 
disclose the inorganic material is silica (silicon dioxide). Silicon is a metal. When 
silicon Is in the form of silica, it is stable in an aqueous medium. 

In regard to claims 7-8, Xia et al. disclose polystyrene as the organic 
part of their asymmetric dimer. Polystyrene polymer comprises recurrent units of 
-CR = OR'-, wherein R represents H and R' represents the alkyi group of a 
phenyl ring, as shown below. The phenyl ring is an aromatic group (comprises 
resonating double bonds) and is thus a functional group. 



CH CH CH 



^CH'^ ^CH'^ ^CH-^ 



-CH, 



many 



polymerization 




styrene 



polystyrene 



In regard to claim 9, Xia et al. and Reculusa et al. are both silent in regard 
to cross-linking. However, any polymer nodule contains cross-linking or it 
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doesn't. Therefore, regardless the absence of an explicit disclosure by the 
references, the polystyrene nodules disclosed by both Xia et al. and Reculusa et 
al. are crosslinked or noncrossi inked. 

In regard to claim 1 1 , Xia et al. disclose in Figure 3 asymmetric dimers, 
each comprising a silica ball of 2.3 |jm and a polystyrene bead of 2.5 pm, thereby 
forming a dimer resembling a dumbbell shape. 

In regard to claim 12, Xia et al. disclose asymmetric dimers that have the 
shape of a snowman in Figures 2(A) - 2(D), pg 772, left column of text, half way 
down the column). 

2. Claims 13 & 39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Xia et al., Reculusa et al., and as applied to claim 1 
above, and further in view of Yadav et al. (US 2003/0102099 Al). 

In regard to claim 13, Xia et al. & Reculusa et al. are silent in regard to the 
various shapes the inorganic particle may have. 

Yadav et al., however, disclose nano-dispersed powders used in paints 
and catalyst supports [0011]), comprising carrier particles (i.e. silica) (H [0053]) 
and a dispersed particle attach to the carrier particle, such as a polymer (H 
[0054]). The inorganic particle (i.e. silica) can be in the shape of spheres, tubes 
(corresponds to Applicant's "rod", platelets (corresponds to Applicant's "disk") & 
irregular shaped structures (Figure 2, H [0043]). 
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Therefore, it would have been obvious to one of ordinary skill in the art at 
the time of the invention for the inorganic particle to be shaped according to its 
desired application, as disclosed by Yadav et al. 

In regard to claim 39, Xia et al. and Reculusa et al. fail to disclose particle 
parts in the range of 50 nm to 250 nm. 

Yadav et al., however, disclose nano-dispersed powders used in paints 
and catalyst supports (H [001 1]), comprising carrier particles (i.e. silica) (H [0053]) 
and a dispersed particle attach to the carrier particle, such as a polymer (H 
[0054]). These powders (i.e. particles) are preferably less than 100 nm is size 
(sub-micron and nanoscale) (H [0009]) because these particles are the building 
blocks for desirably smaller products (H [0004]). 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time of the invention to modify the size of the particles disclosed by Xia et al. 
(and Reculusa et al.) to less than 100 nm in order to build smaller products, 
which would satisfy the demands of the markets for smaller products, as taught 
by Yadav et al. 

Response to Arguments 

3. Applicant argues, "The claimed subject-matter differs from the disclosure 
of Xia in that the claimed dissymmetric particle has a size of at most 1 um, and 
the two parts of the particle are coupled therebetween by a coupling agent , which 
is adsorbed or covalently grafted to the surface of the first part" 
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"Reculusa et al. disclose raspberry! il^e silica/polystyrene materials, i.e., 
symmetric particles. As shown in Figure 4, the synthesis of this material involves 
the absorption of macromonomer chains on the silica particle, each 
macromonomer chain being aimed to react with the monomer during the 
polymerization, so as to provide a silica particle carrying a plurality of polystyrene 
nodules. 

"In contrast, the particles of the instant claims are dissymmetric and 
comprise a single nodule of organic material, which is coupled to an inorganic 
part" (Remarks, Pg 12). 

EXAMINER'S RESPONSE: In response to applicant's arguments against 
the references individually, one cannot show nonobviousness by attacking 
references individually where the rejections are based on combinations of 
references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

4. Applicant argues, "It would have not been obvious for a skilled person to 
combine the teaching of Xia et al. with the teaching of Reculusa et al. The two 
methods concern different modes of production for particles having different 
shapes and different composition (with or without coupling)." 

"Even if Reculusa et al. were properly deemed to suggest the use of 
coupling agents for coupling polystyrene nodules to a silica particle, Reculusa et 
al. do not disclose or suggest how to couple a single nodule of polystyrene to a 
silica particle to form a dissymmetric particle. 
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"Indeed, Reculusa et al. is concerned exclusively with symmetric particles. 
Moreover, as taught by Reculusa et al., the surface of the silica particle should 
be saturated with the macromonomer chains so as to provide said particle with a 
plurality of polystyrene nodules" (Remarks, Pg 13). 

EXAMINER'S RESPONSE: Applicant's arguments have been fully 
considered but they are not persuasive. There is no suggestion by Reculusa et 
al. that the method of using a coupling agent can not be used for joining a single 
polystyrene nodule to a single silica particle. In fact, it would have been obvious 
to one of ordinary skill in the art at the time of the invention that if a plurality of 
nodules can be added to a silica surface, than a single nodule can be added to a 
silica surface simply by adding only one macromonomer chain to the silica 
surface for polymehzation. 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection 
presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL. 
See MPEP § 706.07(a). Applicant is reminded of the extension of time policy as 
set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
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action is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to NICOLE T. GUGLIOTTA whose telephone 
number is (571)270-1552. The examiner can normally be reached on M - F 8:30 
a.m. - 6 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, David R. Sample can be reached on 571-272-1376. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. 



Application/Control Number: 10/533,879 Page 1 1 

Art Unit: 1783 

For more information about tine PAIR system, see littp://pair- 
direct.uspto.gov. Sliould you liave questions on access to tlie Private PAIR 
system, contact tine Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

/David R. Sample/ /NICOLE T GUGLIOTTA/ 

Supervisory Patent Examiner, Art Unit 1783 Examiner, Art Unit 1783 



